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Fig.1  Scheme of experiment apparatus 
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Fig.2  Microstructures of AZ61 magnesium alloy solidified in different electric and magnetic fields: (a) common, (b) magnetostatic 

field, (c) magnetostatic and AC current, and (d) magnetostatic and DC current 
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Fig.3  Grain boundary morphologies of AZ61 magnesium alloy solidified in different electric and magnetic fields: (a) common, 

(b) magnetostatic field, (c) magnetostatic and AC current, and (d) magnetostatic and DC current 
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Effect of Electric-Magnetic Field on Solidification Microstructure of Magnesium Alloys 

 

Xu Guangming, Li Jintao, Cui Jianzhong 

(Key Laboratory of National Education Ministry for Electromagnetic Processing of Materials, 

Northeastern University, Shenyang 110004, China) 

 

Abstract: Solidification microstructure of AZ61 magnesium alloys with different electric-magnetic fields was studied. It was found that 

solidification microstructure of magnesium alloys were equiaxed grains and the Mg-Al-Zn compound phases appeared as meshes on grains 

boundaries under magnetostatic filed. Solidified under the magnetostatic-power current field, the microstructure was mainly consisted of 

equiaxed grains similar to that under the magnetostatic field. But the grains were refined obviously and the mesh structure of compound 

phases became fine due to the applied power current; while in the solidification process of Mg alloys under the magnetostatic-direct current 

field, the solidification microstructure was mainly rosette grain and purified significantly; the mesh structure of the compound phases 

disappeared entirely and they were distributed as discontinuous ribbons and spots; they were the results of the directional force inside melts 

caused by the combination fields.  

Key words: AZ61 magnesium alloys; electric-magnetostatic field; compound phase 
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